Abstract-Land degradation being an aspect of desertification is one of the challenging environmental
INTRODUCTION
Despite the use of a system stability analysis to assess a desertification risk that is based on the application of first order ordinary differential equations in which the natural growth rate of the available land that is consumed as a constant enhancing factor, it remains an open problem to systematically quantify the deterministic differential effects of decreasing the natural growth rate on the number of consumption units. Although Ibanez et al [2] have described a procedure to evaluate the desertification in a particular environmental context that has applied a generic-human-resource differential equations systems, the differential effects of the initial condition on the consumption of the available land was not considered. For example, it is important to apply a sound mathematical technique to quantify the deterministic differential effects of decreasing the initial growth rate of consumption of a landed resource due to a variation of the initial consumption of the same landed resourceon the resource itself. Other related works on some aspects of measuring land desertification risk can be seen in the works of Stafford-Smith and Reynolds [3] Puigdefabregas [4, 5, ] , Prince [6] ,Lada [7] and Regev et al [8] to mention a few.
II. MATERIAL AND METHODS
We have adapted a reliable logistic growth equation defined for a land desertification that has the following mathematical structure, Ibanez et al [1] uat U U g dt dU D    (.) (2.0) Here, U represents consumption units; g (.) represents natural growth of U; U D represents target consumption units; uat represents adjustment time of consumption units. For the purpose of this simulation modelling, we have assumed the following deterministic model parameter values g (.)=0.6, U D = 0.65 and uat=30
III. METHODOLOGY Our core numerical method that we have implemented to solve and analyse this problem is called a MATLAB numerical scheme of ordinary differential equation of order 45 (ODE 45).
IV.
RESULTS On the application of the above chosen method of analysis, we have obtained the following novel results: as displayed in Table1 to Table 14 . 
V. DISCUSSION OF RESULTS
The results that we have obtained are fully discussed as follows: When the natural growth rate of the land use decreases, from its originally assumed value of 0.6 to a new value of 0.006, when the initial consumption units of land use is 100, we have utilised a MATLAB numerical scheme called ODE45 to indicate that there will be a dominant depletion of the land use. In this first case, we have observed that when all the model parameter value are fixed, the number of units of the land use has decreased monotonically from its value of 100 units(initially) for the first month to about 56.4 at the end of 24 months approximately. In contrast, when the effect of decreasing the natural growth under the simplifying assumption of the initial consumption of 100 units of land use, the new simulated data of the units of land use similarly decreases from its value of 100 units monotonically to about 46.9 approximately. Pulling these two set of solution map data together, we have observed that the proportion of land use that is depleted ranges from a low value of zero and increase monotonically to a relatively high value in percentage term to 16.9 approximately. In terms of statistical quantification of the vulnerability of land use to depletion, the average vulnerability has been calculated in this first case to be 7.9473. Looking at the solution map of the simulated data, we have observed the minimum vulnerability to depletion of 16.9% at the end of 24 months. We have further use the average measure of vulnerability value of 7.9473 to re-classify this vulnerability quantification into relatively weaker vulnerability which in this case are clearly represented by the first twelve (12) empirical examples which shows the occurrence of the depletion of land use for the first to twelve months. Similarly, we have use the same average vulnerability to clearly show that land is more vulnerable to depletion otherwise called bio-diversity loss or the loss lands biological and economic productivity and complexity as defined United Nations convection to combat desertification (UNCCD) [1] from month thirteen (13) to twenty-fourth month. Apart from Table 1 data, Table 2 to Table 11 clearly show that land use is weakly vulnerable to depletion and from the first thirteen months and relatively more vulnerable to depletion from the fourteenth month onwards. This pattern has changed from Table 13and Table 14 in which the proportion of land use that is depleted is dominantly smaller than the average vulnerability to land use depletion as expected. This results clearly show that at some stage, the depletion of land degradation would recover from depletion to an increase in the proportion of land use. In summary, the average vulnerability to land degradation due to the effect of decreasing the natural growth of the consumption of land use due to the differential effects of initial consumption value decreases monotonically from its value of 7.9473 (Table 1 ) to about 0.5963 (Table 14) approximately.
VI.
CONCLUSION We have systematically applied the technique of a simulation modelling that is indexed by a numerical scheme ofODE 45 to clearly show that land use can be vulnerable to land degradation due to the differential effects of decreasing the natural growth rate consumption of land use and the initial consumption. These present observations have shown that the variation of these two factors have predicted three hundred and thirty-six (336) scenarios of land depletion. This prediction is a dominant numerical evidence that the appropriate policy should be put into place to mitigate land degradation which has a far reaching implication for the sustainable development initiative of Greater Port Harcourt in Nigeria.
